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CROSS-REFERENCE TO RELATED APPLICATIONS 

10 

[0001] The present application claims priority from provisional application 

Serial No. 60/443,413, filed January 29, 2003. The present application is also a con- 
tinuation-in-part of application Serial No. 10/612,171, filed July 1, 2003, entitled 
"System And Methods For Treatment Of Alzheimer's And Other Deposition-Related 
15 Disorders Of The Brain", filed in the names of the present Applicants ("prior applica- 
tion"). That application claims priority based on provisional application Serial No. 
60/394,089, filed July 2, 2002. 

[0002] In the parent application, Applicants teach the use of vibrational exci- 

tations, preferably acoustic or ultrasound waves, delivered into one or more human 

20 brain regions, to achieve one or more of three neurodegenerative-therapy processes. 
These processes are summarized therefrom as follows: (1) breakup, breakdown, 
transport, removal or redistribution of undesired abnormal protein or prion deposits, 
nodules or bodies or intermediates thereof, (2) interference in at least one physical, 
chemical, biological or genetic process or pathway which is causing or ultimately may 

25 cause or allow an abnormal protein or prion deposit, nodule or body to form, and (3) 
aiding the recovery, growth, regrowth, perfusion or improved chemical, physical, bio- 
logical, genetic or cognitive functionality of brain-related cells, physiology or func- 
tional pathways negatively impacted or stressed by the deposition of, formation of, or 
presence of such deposits, nodules or bodies or their associated formation processes. 

30 [0003] Applicants further teach that the targets of the therapy, the undesired 

deposits or their associated intermediate products or species which encourage or en- 
able the formation thereof, can be reduced in concentration with time in order to at 
least slow if not stop or reverse the neurodegenerative processes taking place or an- 



ticipated to take place. Also taught are various ways of aiding recovery processes such 
as enhancing perfusion or cognitive function in other brain tissues not necessarily yet 
directly invaded by such deposits or processes. Also taught is the optional use of vari- 
ous drugs or medicaments in support of one or more of the inventive therapy proc- 
esses. The invention herein utilizes at least the ultrasound therapy aspect of the pend- 
ing patent, and may also, if desired, use a drug. 

FIELD OF THE INVENTION 

[0004] The present invention is directed to acoustically, ultrasonically or vi- 

brationally-aided therapies for patients with, or with potential for developing, neuro- 
logically degenerative diseases. 

BACKGROUND ART 

[0005] Recently, it has come to our attention that a cerebrospinal-fluid (CSF) 

shunt device is being used to experimentally treat Alzheimer's disease. In effect, the 
shunt is a spinal-fluid drain originally used mainly for hydrocephalus patients to re- 
lieve spinal fluid (CSF) overpressure or flow-blockage. It was accidentally discovered 
by prior investigators that patients with Alzheimer's who received the hydrocephalus 
shunt-treatment not only had their hydrocephalus treated successfully but, inadver- 
tently, their Alzheimer's symptoms were simultaneously improved. It has since been 
deduced by several researchers that by artificially shunt-draining some cerebrospinal 
fluid (CSF) that the concentration of at least one chemical or biological species re- 
sponsible for enabling or encouraging Alzheimer's degradation processes is thus 
beneficially reduced by such use of a drainage shunt. Clearly, this seems to be the 
case based on clinical data to date. 

[0006] It is known that drained CSF is found to contain multiple constituents 

associated with Alzheimer's processes and by-products. It is specifically thought that 
at least the Alzheimer's Tau-Protein concentration found in CSF is beneficially re- 
duced by such shunt drainage. In essence, an undesirable concentration of species, 
Tau in the Alzheimer's case, is removed in the drained fluid, and new freshly made 
fluid replaces it. Thus, the net concentration of Tau in CSF is diluted or reduced. 
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Thus, the reduced concentration of Tau in the CSF assures both that it is a more will- 
ing sink for Tau exiting the brain and that the CSF itself is less able to act as a source 
of Tau moving into the brain. It is currently thought that the former is the primary 
mechanism, namely, Tau entering the CSF from the brain where it is produced; how- 
5 ever, our invention herein covers both possibilities. 

[0007] We soon recognized that our ultrasound-driven or ultrasound-enabled 

approach and the shunt approach can benefit each other. The shunt acts as a sink for 
concentrations of undesired species that contribute or enable the Alzheimer's degrada- 
tion processes. The CSF, which resides in the ventricles and other anatomically 

10 known brain and spinal cavities, is thought to slowly pick up these species from the 
brain by natural diffusion, perfusion and other ongoing bodily biochemical and trans- 
port processes. We have described in great detail in our prior application (Ser. No. 
10/612,171) how ultrasound can alone or in combination with drugs, vitamins, miner- 
als and even controlled diets can greatly increase the rate of transport, redistribution, 

15 removal or breakdown of undesired abnormal protein species or byproducts. We 
herein describe the use of our previously disclosed ultrasound processes in combina- 
tion with the use of such a shunt, wherein the shunt acts as a sink of Alzheimer's 
products or intermediates (e.g., Tau-Protein) and the ultrasound enhances or acceler- 
ates the movement of such undesired, putative or toxic products into the CSF for 

20 shunt-removal. The use of a drug, as taught in the prior application, is also an option 
for this ultrasound-shunt combination. 

[0008] We realized that our ultrasound processes can contribute to the accel- 

erated breakup, transport, or redistribution of abnormal-protein products or intermedi- 
ate reactants such that the natural flow (or enhanced flow via shunting) of CSF can 

25 remove a greater amount of them per unit time or a greater amount of them over a 
given time. In essence, our ultrasound exposure effectively increases the mobility 
and/or diffusion of such undesired species within brain portions toward the ventricles 
in which flushing CSF passes. Our ultrasound processes can also contribute to the 
breakup or breakdown of abnormal protein intermediate species or deposits such that 

30 there is a higher mobile concentration of them available for removal. So in summary, 
we can, with ultrasound, accelerate the breakdown and/or macroscopic and micro- 
scopic motion of undesired species or related intermediates toward the ventricles or 
other CSF sinks or cavities. Since the CSF is flowing, albeit at a slow rate, the con- 



centrations of such species in the CSF are lower than in the diseased brain; thus, natu- 
ral diffusion can also drive the transport of such species from brain tissues into CSF- 
filled ventricles or brain cavities. Another way to look at it is that the shunt is a sink 
and the ultrasound processes are greatly enhancing the existing source's ability to re- 
lease or diffuse undesirable species, their constituents, or their precursors into the ad- 
jacent sink. 

[0009] We will refer to the following references: 

(1) "Draining Alzheimer's Disease", Ivanhoe News Wire, Cali- 
fornia 11/25/2002; 

(2) "New Technique Could Help Patients With Alzheimer's", 
Health Newswire, London, 10/23/2002; 

(3) U.S. Patent No. 5,980,480 to Rubenstein et al; 

(4) U.S. Patent No. 6,264,625 to Rubenstein et al; 

(5) U.S. Patent No. 6,383,159 to Saul et al; and 

(6) Eunoe Corp. Web Site, www.eunoe-inc.com . 

[0010] The article entitled "Draining Alzheimer's Disease" describes, from a 

layman's point of view, the use of a shunt to drain cerebrospinal fluid (CSF) from the 
brain into the abdomen. The major constituent of CSF is water but that water incorpo- 
rates innumerable natural beneficial (and sometimes not) biological species in it and, 
for a patient with Alzheimer's, this includes undesired abnormal species or abnormal 
quantities of species associated with that disease. Such abnormal Alzheimer's species 
concentrations could include, for example, Amyloid-Beta proteins and, especially, 
Tau proteins. 

[0011] After shunt-drainage was found to work in mice, the researchers dem- 

onstrated the cognitive degradation-slowing benefits in 29 or so humans split evenly 
into control and test subgroups. Recent clinical work has shown that Alzheimer's pa- 
tients have significantly more stagnation in their spinal fluid flow than normal older 
persons whose flow is already slowed or stagnated relative to younger persons. Alz- 
heimer's patients, in particular, appear to have the resorptive paths for their CSF di- 
minished. Thus, the shunt effectively increases the CSF flow by "contaminated" CSF 
removal and replacement of the removed CSF fluid by newly formed "uncontami- 
nated" CSF fluid. The increased flow of fresh CSF removes more Alzheimer's species 
from the brain, since the brain is in diffusive and perfusive communication with the 
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CSF cavities such as the ventricles in the brain. The concentration gradient of such 
species, which is increased by the improved CSF flow, further drives the transport of 
such undesired species faster from the brain into the CSF cavities or into other CSF 
lumens. 

5 [0012] The first article concludes with describing a currently approved larger 

study involving 256 patients spread across 25 or so clinical centers. That study is un- 
derway now. It should be kept in mind by the reader that, historically, shunts have 
been used for Hydrocephalus Therapy wherein CSF flow is either excessive or is 
blocked internal to the brain. In the Alzheimer's application, there is not necessarily 
10 any such excessive flow or blockage; in fact, there is usually less flow and no signifi- 
cant blockage in the ventricle structures, but the natural resorptive paths for CSF, such 
as resorption into the bloodstream, may be diminished as stated. Alzheimer's patients 
may also have very low CSF production rates as mentioned. 

[0013] The article "New Technique Could Help Patients With Alzheimer's" 

15 describes the clinical results of the above first 29 patients in somewhat more detail. 
Noted is the fact that there were some shunt complications (infection, etc.) in some of 
the patients but that these complications were not of a neurological nature and that 
they occur in Hydrocephalus patients. That is obviously not to say that it would not be 
good to overcome such complications but it is to say that the benefits to Alzheimer's 

20 seem solidly demonstrated. 

[0014] U.S. Patent 5,980,480 to Rubenstein et al and assigned to CS Fluids 

Inc., entitled "Method And Apparatus For Treating Adult-Onset Dementia Of The 
Alzheimer's Type", will be discussed next. This patent covers the method of remov- 
ing at least some CSF from inside the arachnoid membrane and transporting it to an- 

25 other body sink such as an abdominal cavity for purposes of Alzheimer's therapy. It 
also covers the case wherein some of the CSF is also recirculated to the ventricles by 
pump with or without filtering. The great majority of teaching addresses the detailed 
plumbing in terms of the implanted catheter and valves, the details of which are not 
critical to our invention herein. What we wish the reader to note is the claimed 

30 method mentioned above and taught therein as well as Rubenstein's mention of the 
prior art U.S. Patent 5,334,315 to Matkovich, which involves the removal, treatment 
and recirculation of bodily fluids for cleaning or detoxifying purposes. Also of rele- 

♦ 

vance herein is Rubenstein's description, long known to the art, of how CSF is nor- 



mally transported from within the arachnoid space into the blood through the arach- 
noid villi located just inside the skull and distributed over the superior surfaces of the 
cerebral hemispheres. All of Rubenstein's embodiments and teaching involve at least 
some CSF being removed from the body permanently and his taught reduction in un- 
desirable CSF-resident species is taught to take place because of the removal itself, 
i.e., via dilution as is logical and expected of his method. 

[0015] U.S. Patent 6,264,625, also to Rubenstein and assigned to CS Fluids 

Inc., also entitled "Method And Apparatus For Treating Adult-Onset Dementia Of 
The Alzheimer's Type", gives further plumbing and pumping details and has claims 
primarily directed toward the apparatus of the above '480 patent. Note that the appa- 
ratus claims appear to be non- Alzheimer's specific. Rubenstein also teaches therein 
that a desirable CSF removal rate is 10 to 20% of the bodily CSF replacement rate. A 
description of the required implantation surgery is also provided. 
[0016] U.S. Patent 6,383,159 to Saul et al and assigned to Eunoe Inc. (for- 

merly CS Fluids Inc.), entitled "Devices And Methods For Removing Cerebrospinal 
Fluids From A Patient's CSF Space", essentially offers an improved fluid removal 
scheme in terms of how CSF pressure is controlled in relation to CSF flow. A slow 
steady rate of CSF is removed at relatively constant pressure. The patent discloses a 
method including identifying a CSF toxic problem and then doing the CSF drainage 
per the teaching. It essentially represents a (proposed) safer pressure/flow regimen 
than the above patents teach for application to Alzheimer's patients. A specific dia- 
phragm valve design is taught. 

[0017] Finally, for completeness, we include a citation to the Eunoe Inc. web- 

site, which is really written for prospective patients and investors. It superficially de- 
scribes the details already described at length in the above references. 
[0018] We stress that our definition of "shunt" for the purpose of the present 

application includes any device or apparatus which at least one of (a) removes from a 
brain region at least some CSF or CSF constituent permanently or temporarily, or (b) 
removes from a brain region at least some CSF or CSF constituent for treatment and 
readmission to a patient, or (c) performs in-situ treatment of at least some CSF or CSF 
constituent wherein "in-situ" means the "shunt" is at least partially in, on or at least 
temporarily attached-to, mounted-upon or connected-to the patient, or (d) at least 
temporarily reroutes or redirects at least some CSF or CSF constituent. We believe 
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that these prior art "shunting" devices are known from the above cited art. So, in es- 
sence, we broadly define "shunt" to be any present or future device which, at least 
temporarily, transports, redirects, controls or processes at least some CSF or CSF con- 
stituent for at least one of drainage, CSF or CSF constituent flow, pressure or concen- 
5 tration control, flow redirection, "cleanup" or "detoxification" purposes. By treatment 
or processing of CSF we also include, per the cited art, dialysis methods, whether per- 
formed external or internal to the body. 

SUMMARY OF THE INVENTION 

10 

[0019] In accordance with the present invention, an apparatus and method are 

disclosed and claimed for providing therapy to a patient having, or who may poten- 
tially develop, a neurodegenerative disease characterized by abnormal proteins or pri- 
ons and related deposits comprising: 
15 [0020] emitter means to deliver acoustic, ultrasonic or vibratory en- 

ergy in, into, toward or coupled into a region of the patient's brain or spine which 
contains or is in transportable communication with cerebrospinal fluid (CSF) capable 
of bearing or bearing a chemical or biological species, reactant, fragment or byproduct 
of the disease; 

20 [0021] the emitter operable to at least one of: (1) enhance, promote, or 

enable, directly or indirectly, the formation and/or transport of the species, reactant, 
fragment or byproduct which is transportable out of a brain or spine region and into a 
CSF space or into the bloodstream, (2) enhance or promote the increased production 
of fresh CSF, and (3) enhance or promote the increased production of fresh CSF or 

25 blood; 

[0022] the enhanced formation, transport and/or production contribut- 

ing to at least some removal of the species from the body and/or at least some imme- 
diate or anticipated reduction in concentration of the species in a portion of the body 
at least in part by using one or more natural paths, emitter-enhanced paths, drug- 
30 enhanced paths, surgical or artificial shunting means, or external dialysis or filtering 
means, thereby at least slowing or stopping a disease process; and 
[0023] the patient optionally receiving a drug before, during or after an 

operation of the emitter(s) to at least one of: (1) act or help act against a disease proc- 
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ess or a contributing factor thereto, (2) promote the formation or transport of a species 
that is to be removed or is more easily removable than a natural species, (3) encourage 
or enable growth or regrowth of new or transplanted brain or stem cells or enhance 
functional brain or neural pathways, (4) encourage or enable the beneficial uptake, 
5 processing or interaction of a genetic medicament, and (5) minimize potential or ex- 
pected side-effects of an emitter exposure or shunting procedure. 

[0024] We emphasize that the desired decrease in concentration or removal of 

a species may be immediate or may occur with some time-delay as formation (if any), 
transport and flow processes take place in the brain and body, so by decrease we mean 

10 an ultimate decrease which may even be preceded by a near-term increase as such 
newly-formed or newly-mobilized species are released in large amounts with initial 
emitter exposures. In any event, the apparatus and method of the present invention 
will reduce, over time, a concentration of a species in a brain or spine region, the tar- 
geted species in that region therefore less able to support the undesirable progression 

15 of the disease in a brain or spine. 

[0025] It should be clear now that the present invention may use ultrasound in 

one or more of several ways to provide therapy such as: (a) to help form more of a 
removable or mobile species, (b) to help transport a species to be removed or mobi- 
lized across or through tissues, CSF or blood, (c) to favorably increase the transport or 

20 mobility of a species across membranes or interfaces, such as a CSF/brain, CSF/blood 
or brain/blood interface, blood-brain-barrier, arachnoid membrane or arachnoid-villi, 
(d) to promote the formation of new CSF, and (e) in a special case, to promote the ty- 
ing-up or deactivation of species in-situ wherein transport to CSF and/or blood is then 
optional depending on the toxicity of the tied-up products. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] Figure 1 is a schematic representation of the human body including the 

brain and spinal cord. Blood and cerebrospinal fluid (CSF) flows are shown therein as 
30 are indicators of the intake and excretion of food and wastes. Also shown are an 
acoustic therapy transducer and an optional means of delivering a drug with sensor 
feedback. 
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[0027] Figure 2 is a graph of the concentration of undesired species in the 

CSF vs. time as the therapy of the invention is applied, indicating a rise in concentra- 
tion of the undesired species in the CSF due to the therapy, the temporary rise causing 
an enhanced depletion of the species from the brain matter. 
5 [0028] Figure 3 is a diagram of the patient's head showing a number of fea- 

tures including two therapy transducers, a shunt which taps a CSF-containing ventri- 
cle, and two such ventricles. Acoustic radiation is shown impinging into portions of 
the skull, the ventricles and the CSF therein. CSF is shown flowing out of the shunt. 

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0029] Beginning with Figure 1, there is shown schematically a human body, 

denoted by the box labeled as 1 . Within the human body 1 are the brain 4 and the at- 
tached spinal column 5; thus, items 4 and 5 are shown juxtaposed. The bodily blood 

15 circulation paths are represented by element 2 and more specifically by blood flow 2a 
therein. Since blood in the human body circulates in the brain as well as in the rest of 
the body, element 2 is shown as being both in the brain and in the rest of the body. 
[0030] The body also produces and circulates CSF or cerebrospinal fluid and 

these CSF paths are indicated as element 3, with the actual flow of CSF indicated by 

20 arrow 3a. It will be appreciated that, since there is CSF in both the brain and the spi- 
nal column, CSF 3 and CSF flow 3a are shown taking place in both the brain 4 and 
spinal column 5. CSF item 3 is normally passed into or resorbed into the bloodstream 
2 as indicated by arrow 3b. Arrow 3c represents an artificially arranged flow of CSF 
out of the brain and/or spinal column as is surgically done using a shunt. Thus, arrow 

25 3c should be thought of as a shunt that removes CSF 3 from its normal bodily con- 
duits) and dumps it or places it elsewhere. Elsewhere would typically be in the peri- 
toneal space in the abdomen via flow through an implanted catheter as discussed in 
the prior art. Elsewhere could also include flow into a waste tank or bag which is dis- 
carded by the patient. The important element here is that some CSF is removed artifi- 

30 cially; at least temporarily if not permanently, the details of the known and preferred 
valves and plumbing are less important to the invention herein. The above references 
describe such plumbing arrangements. 
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[0031] We indicate bodily intake of food, liquids, and O2-N2 (air) as arrow 6. 

Also indicated are normal bodily waste excretions 7 which include human wastes, 
urine, and exhaled air and perspiration. A therapy acoustic emitter 8 of the present in- 
vention directs acoustic energy 8a into the body 1 . In particular, acoustic energy 8a is 
5 shown as being delivered with a weakly shaped beam defined by 8b and 8c and di- 
rected toward the previously described blood flow path 2a and/or CSF flow path 3a in 
the brain and/or spinal column. A therapy console or control box 1 1 is shown con- 
nected to the acoustic emitter 8 by cable(s) 1 lb. Also shown are a drug dispenser 9 
and a drug-related sensor 10 connected into the body via, for example, lumen 9a and 
10 cable 10a, respectively. The console 1 1 is optionally shown communicating with the 
dispenser 9 and sensor 10 via a cable 1 la. 

[0032] We emphasize that the drug and associated sensor are optional. Types 

of drugs for treatment of neurodegenerative diseases are described in great detail in 
the prior application (Ser. No. 10/612,171). The sensor, also discussed in the prior ap- 

15 plication, may, for example, consist of a real-time blood test or CSF test that reports a 
parameter used to make decisions regarding administration of the therapy-related 
drug(s) and/or operation of the emitter(s). If sensor 10 were being used for emitter- 
operative control we would relabel element 10 as a "therapy feedback" sensor. So 
sensor 10 may monitor a drug parameter (shown) and/or may monitor a CSF or blood 

20 species useful in providing feedback for operation of the emitter(s) (not shown). 

[0033] Thus, as shown in Figure 1 , we have an acoustic therapy system work- 

ing in concert with a CSF shunt 3c and we also have the use of an optional drug. The 
flow (and/or pressure) of CSF in the shunt may also optionally be monitored and/or 
controlled by the inventive system. This is a new aspect for the shunt art. 

25 [0034] Let us now discuss some mechanisms by which the acoustic, ultrasonic 

or vibratory inventive excitations of the type 8a can accelerate, enhance or enable the 
passage of undesirable species from the brain/column into the CSF for subsequent 
drainage by shunt 3c (or can improve resorption of CSF into the bloodstream). Such 
undesirable species associated with Alzheimer's could include Tau proteins, for ex- 

30 ample. These mechanisms include, but are not limited, to: 

[0035] (1) Accelerated diffusional, perfusive or other mass-transport of 

species across a brain/CSF interface, membrane or barrier, for example, movement of 
Tau from brain matter into CSF residing in an adjacent ventricle. 
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[0036] (2) Accelerated diffusional, perfusive or mass-transport of spe- 

cies or of CSF or of any CSF-contained species across the arachnoid villi, across the 
blood-brain-barrier, or across an arachnoid space boundary and into the bloodstream. 
For example, acoustic illumination increases the permeation of the arachnoid villi to 
5 outgoing species-laden CSF passing into the bloodstream. 

[0037] (3) Acoustically driven stirring, streaming, perfusion or flow of 

blood in a blood flowpath/lumen or of CSF in a CSF cavity or lumen, the enhanced or 
initiated flow contributing to mass transport of a species in a direction useful for its 
natural or artificial removal from the body. 
10 [0038] The first thing to notice is that our invention can be used with or with- 

out a shunt. This is because mechanisms (l)-(3) can both increase the passage of spe- 
cies into CSF and/or can increase the passage of species-laden CSF into the blood- 
stream. 

[0039] For example, mechanism (1) increases species concentration in ventri- 

15 cle CSF. The CSF could be partially shunt-drained and/or could be naturally dumped 
into the bloodstream (possibly with the help of acoustics further opening the arach- 
noid villi or BBB). In any event, a higher concentration of species is made available 
for removal. 

[0040] Mechanism (2) focuses on increasing the flow of species-laden CSF 

20 into the bloodstream in the scalp region, but some deeper-penetrating acoustic energy 
may also accelerate the transfer of species from brain material into a CSF cavity. 
[0041] Mechanism (3) addresses enhancement or initiation of macroscopic 

diffusive, perfusive, and stirring phenomenon, which can work over macroscopic dis- 
tances of millimeters to tens of centimeters, thus favorably manipulating species 
25 transport to or within CSF-filled ventricles or to or within blood- filled passages. 

[0042] As we have discussed, there is also the mechanism of acoustically- 

enhanced production of the species that may work with one or more of the above 
mechanisms, or may work using only the natural transport processes. 
[0043] In discussing these three mechanisms, it should be kept in mind that if 

30 one is only using the prior art shunt, as taught in the shunt references to treat Alz- 
heimer's, then what controls how much and how fast the undesired species in the CSF 
can be removed from brain/cord into the shunted CSF cavity(ies) and out of the body 
is (a) the diffusion/perfusion or mass-transport rates of such species across the brain 
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and then across the brain/CSF interface into the CSF and then (b) the flushing (flow) 
rate of the CSF provided by the shunting arrangement and any natural (CSF) liquid- 
phase mixing that may or may not take place. 

[0044] Once the shunting begins, the concentration of the undesired species in 

5 the CSF soon drops (due to dilution of freshly made CSF). This is good in that ab- 
normally high concentrations of species are removed with the removed CSF; how- 
ever, the bad news is that it can then become the ability of the species to transport it- 
self to the CSF cavities across the brain and across the brain/ventricle interface that 
becomes rate limiting. In this manner, the shunt-only approach has diminishing re- 

10 turns as the flow rate is increased, and in fact, the rate cannot be increased without 
endangering the patient for reasons given in the shunt references. This is not to say 
shunt-only therapy is not worthwhile; rather, it is to say that one can do even better. 
By better we mean that with the use of the invention herein, using acoustic expo- 
sure^), we can remove the undesired species faster and/or more completely (by using 

15 acoustic formation and/or transport enhancements) in a given amount of time and at a 
desirable and safe slow CSF drainage rate. We can even provide useful species reduc- 
tion without use of a shunt at all. 

[0045] Generally, the invention herein performs a faster or more thorough re- 

duction of undesired species using a combination of the ultrasound exposure(s) and a 

20 shunting arrangement. In a special embodiment of the invention, we go so far as to 
eliminate shunting entirely and use the ultrasound to effectively cause existing unde- 
sired species to pass into one or both of CSF cavities and/or the bloodstream faster for 
given fixed blood flow and CSF flowrates whatever they happen to be. The reader 
should note that the prior shunt art does not address accelerating the diffusion of CSF 

25 into blood. We can even further enhance the situation by further opening-up the 
arachnoid villi and/or BBB using the acoustic energy. 

[0046] Beginning with mechanism (1) above, that of moving CSF species 

across the boundary between the brain 4 and the CSF cavity 3 and into CSF circula- 
tion 3a of Figure 1, we note that it is known that the diffusion or mass-transport of 
30 species across tissue membranes or cell membranes can be acoustically accelerated. 
For example, the acoustic "opening" of the blood-brain-barrier (BBB) to inward pro- 
gressing drugs is discussed in the prior application (Ser. No. 10/612,171). However, 
to our knowledge, we are the first to utilize ultrasound to increase the diffusivity or 
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permeation rate of the tissue/liquid interface at the brain/CSF cavity interfaces(s). 
Such interfaces define the surfaces of the known CSF cavities such as the ventricles 
and related connected CSF conduits. To our knowledge, we are also the first to de- 
scribe enhanced outward transport of CSF or CSF species from the brain, arachnoid 
5 membrane or arachnoid villi and into the bloodstream under the scalp, for example. 
[0047] We have taught in the prior application (Ser. No. 10/612,171) various 

acoustic and acoustic/drug processes that can accelerate or enable the reduction or 
removal of neurodegenerative deposits or the interference in the formation of their in- 
termediate by-products. What we add here in the present invention is that the ultra- 

10 sound herein can also serve to "open" or increase the permeability of the brain/CSF 
cavity interfaces such that species can be more quickly extracted into the CSF across 
that boundary. Such "opening" may be by transitory increases in permeation rates 
caused by ultrasound or may be due to the acoustic streaming pressures or flows cre- 
ated across such interfaces under real-time acoustic illumination. Such "opening" may 

15 also simply comprise imposing a higher concentration of species across the 
brain/ventricle boundary so diffusion is increased without acoustic alteration of the 
boundary itself. Both effects may be present. 

[0048] It is also important here to indicate that the ultrasound exposure may 

be coming from one or more directions from outside or inside the skull, as in the prior 

20 application (Ser. No. 10/612,171). For example, an ultrasonic emitter could be placed 
inside a ventricle via a lumen such as is provided for a shunt. In the case of the use of 
an optional drug, as taught in the prior application, we expressly include the variation 
wherein the drug is administered into the CSF cavities and the afore-mentioned acous- 
tic exposure enhances the transport of the drug into the brain from the CSF cavities. 

25 [0049] Moving now to mechanism (2), we note again arrow 3b of Figure 1, 

which indicates the natural flow of CSF from the CSF cavities such as the ventricles 3 
ultimately into the bloodstream 2 under the scalp via the arachnoid villi. We note that 
ultrasound radiation 8 illuminates the arachnoid villi under the scalp so that the diffu- 
sion, flow or mass-transport of CSF and any species contained therein through the 

30 villi will be accelerated. Such acceleration is by, for example, inwardly directed 
acoustic radiation 8a, further opening the arachnoid villi for a transitory period after 
the acoustics are turned off or turned down. 
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[0050] If the acoustics are inwardly directed as are those of 8a, then it is 

probably best to perform an acoustic exposure, open up the villi, and turn the acous- 
tics off to prevent acoustic streaming from preventing outward flow through the villi. 
Thus, this is similar, but unique from, acoustic opening of the BBB because the spe- 
5 cies of interest herein is traveling outwardly (rather than inwardly as for a drug), the 
species is the CSF and its contained neurodegenerative products (not a drug necessar- 
ily), and we are accelerating a natural arachnoid-villi transport process (not blasting 
open a normally closed BBB). The invention however also provides the option of 
opening the BBB for passage of CSF or its constituents. 

10 [0051] It will also be recalled from the above discussions that Alzheimer's pa- 

tients frequently have reduced CSF resorptive or removal rates, with most such re- 
moval normally occurring through the arachnoid villi into the scalp region blood- 
stream. Thus, we can benefit the patient in two unique ways here: (a) accelerate 
movement of species into the CSF cavities for shunting (or natural) removal and/or 

15 (b) accelerate movement of species in CSF across the arachnoid villi into the blood- 
stream. Note again that (a) will benefit from a shunt, but even without a shunt we will 
be increasing the concentration of such species in CSF for natural removal. Secondly, 
(b) does not require a shunt, as CSF species are dumped into the bloodstream; how- 
ever, if the acoustic exposure is exposing both the arachnoid villi and the CSF cavi- 

20 ties, then the shunt will benefit removal of what species make it to the CSF cavities 
while the ultrasound will also accelerate the removal of CSF species exiting the 
arachnoid villi. Included in the scope of the present invention is the use of any means, 
via acoustics, drugs or otherwise, to increase blood flow rates in the vicinity of the 
arachnoid villi if that further enhances species removal rates from the villi. This is 

25 analogous but different from CSF shunting in that we increase flow of a sink fluid 
(blood) for species to be eliminated from the body. 

[0052] Moving now to mechanism (3), we utilize the acoustic streaming pres- 

sure of the ultrasound to enhance mass-transport of CSF and/or of blood, which is car- 
rying the species of interest. Thus, we might stir or mix CSF within the ventricles or 
30 we may enhance blood perfusion within the brain. The acoustic illumination may also 
enhance permeability and diffusion of cells, membranes and lumens across which the 
species needs to be transported (or extracted from) for exit to CSF or blood. Such 
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streaming and permeation may occur throughout the brain and ventricles for deeply- 
penetrating ultrasound. 

[0053] It will be appreciated by those skilled in this art that any of the above 

mechanisms may be combined with the previous invention disclosed and claimed in 
5 the prior application (Ser. No. 10/612,171), wherein a drug's effect is preferably en- 
hanced with ultrasound. Such a drug, a Tau antibody for example, could help stop Tau 
formation and make inactivated Tau materials available as the species to be removed. 
A combination approach wherein a drug is directed to a disease process or deposi- 
tional material (as previously taught) and the herein taught acoustically-enhanced 
10 transport steps are also introduced, with or without the use of a shunt, offer numerous 
parallel paths for reducing species concentrations. 

[0054] It will be appreciated by those skilled in this art that the shunt refer- 

ences cited herein teach "shunting" to typically consist of the permanent removal of 
some amount of CSF fluid. However, they also teach non-productized approaches 

15 wherein the CSF is only temporarily removed so it can be artificially processed (such 
as by dialysis) for species-removal and is then readmitted to the body or at least re- 
admitted to the CSF cavities in a "cleaned-up" state. We expressly include within the 
scope of the invention "shunting" to comprise any means to extract undesired species 
from the CSF or from the blood wherein the process includes (a) artificially arranged 

20 dumping of CSF or blood containing an undesired species to a region away from the 
brain, or (b) diversion of the flow of CSF or blood containing an undesired species 
and processing of the diverted fluid to remove at least some species, and then the 
"cleaned-up" fluid is readmitted to the CSF cavities or to the bloodstream. 
[0055] It should now also be clear that one may arrange for acoustic illumina- 

25 tion to impact one or both of a CSF/brain tissue interface (at a ventricle wall), a 
CSF/spinal column interface or a CSF/blood interface (such as the arachnoid villi). In 
this manner, undesired neurodegenerative-associated species can be removed in- 
wardly and outwardly at the same time if desired. One skilled in the art will be aware 
that via frequency-selection, one may control the depth of penetration of ultrasound 

30 into the brain. So, for example, one could acoustically expose the arachnoid villi un- 
der the scalp without exposing large amounts of brain matter using high-frequency ul- 
trasound, preferably in combination with the cooling means taught in the prior filing. 
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The cooling means can assure that the lossy skull bone does not get too hot at such 
high frequencies. 

[0056] Referring now to Figure 2, we depict the beneficial effects of the ultra- 

sound exposure. Therein is a graph with the horizontal axis being time (or therapy 
5 progress) and the vertical axis being the concentration of an undesired species in the 
CSF in a CSF cavity. The dashed line 12a represents what happens with the use of a 
shunt alone. The solid line 12/13/14/15 represents what happens with the use of the 
ultrasound and the shunt. Sometime after time 12, we turn the ultrasound exposure on 
such that the concentration of the undesired species in the CSF follows trajectory 13. 

10 Note that the concentration of such species in CSF is significantly higher using the ul- 
trasound per the above teaching. Because the concentration is higher in the CSF, then 
any CSF removed via shunting (or removed into the blood naturally or otherwise) will 
contain a greater amount of undesired species. Thus, it follows that with such higher 
removal rates that the brain will be exhausted of such species more quickly. At some 

15 point, the concentration, in the ultrasound case, will reach a maximum at 14/15, which 
is higher than that of the shunt-only at 12a. Eventually (not shown), both curves drop 
off as species are removed. Since the amount removed is proportional to the area un- 
der these curves, it is clear that more species can be removed faster using the ultra- 
sound enhancement. Thus, our first preferred embodiment utilizes a shunt and ultra- 

20 sonic exposure and an optional drug. Our second preferred embodiment, as mentioned 
previously, completely disposes with the shunt and relies on the ultrasound and/or 
drug to increase the movement of undesired species into CSF and/or into blood. 
[0057] The main feature of Figure 2 we wish to point out is that a higher spe- 

cies concentration 14/15 can be achieved in the CSF (or going into the CSF) with the 

25 aid of the ultrasound and optional drug than for the shunt-only curve at 12a. The 
shape of the shunt-only line 12- 12a is only an estimated shape. Higher short-term 
concentrations 14/15 allow for faster removal of a given burden or load and/or a lower 
final remaining residual of "background" concentration. 

[0058] So now it should be clear that the invention may be applied to quicken 

30 the removal of an amount of a species or to achieve a lower final residual concentra- 
tion of a species. These may be complimentary results that go hand in hand. Now one 
can go back and look at the prior art shunts and realize that one can remove the same 
amount of species in less time with the acoustic enhancement. One can also remove 
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the same amount of species in less total volume of extracted CSF. Since shunts are in- 
vasive and can cause infection, one can choose to use a shunt for a shorter period or 
use a smaller, less-invasive shunt. 

[0059] A shunt frequently involves tapping through the skull to access the 

5 ventricle(s). Since once this is done it cannot easily be removed without more surgery, 
we also provide herein a new form of port. This new port replaces the conventional 
shunt and is merely a CSF-exchange port on the skull but not having the conventional 
attached shunt-lumens running to the abdomen or to an external bag. Thus, a lot of the 
infection and blockage/plugging issues are avoided. 

10 [0060] One would, for example, insert a special syringe into the port and ex- 

tract contaminated CSF. The extracted CSF could be simultaneously replaced with 
clean CSF, saline or other biocompatible liquid, perhaps using the same syringe. As 
an example, the "extraction" syringe could place fresh CSF or filler liquid, via a port 
with an interior lumen routed to a ventricle, directly into the ventricle located distal 

15 from the port. The port could be arranged to "leak" contaminated CSF coming from 
the region of the port or proximal to the port in amounts equal to the amount injected. 
Such an arrangement could be done at controlled CSF pressure. What this would al- 
low is for the patient to walk in and get an ultrasound treatment and a port-tapping/- 
filling in one out-patient session. Such a port-only system would avoid many of the 

20 infection and blockage problems associated with full-blown shunts having lumen ap- 
pendages running to the abdomen, for example. 

[0061] Moving now to Figure 3, a diagram of a patient's head 16 is shown. 

The patient is wearing a pair of acoustic transducers 8 delivering ultrasound energy 
defined by dotted lines 8b and 8c as described in our prior application (Ser. No. 

25 10/612,171). Also shown in phantom are the known two large CSF ventricles 3 which 
contain CSF fluid 3a. A shunt 19 is shown tapping CSF from one such ventricle 3 and 
the extracted CSF 3c is carried away from the ventricle as outward shunt-flow 3c. In 
the prior art, the flow 3 c would typically be redirected to the abdomen or peritoneal 
space for ultimate elimination from the body. We again emphasize that within the 

30 scope of the present invention is any dumping or cleaning/reintroduction of CSF or of 
blood in order to achieve a reduction in an undesirable neurodegenerative species. Per 
the above discussion, item 19 could also be a flush-mounted port as described, as op- 
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posed to a prior art shunt or a portion of such a prior art shunt. Such a port would be 
an effective biobarrier. 

[0062] It will be appreciated in Figure 3 that the ultrasound is shown passing 

through the skull and transiting at least some ventricle 3/brain (liquid/tissue) inter- 
5 faces. Beginning with the ventricles 3, what this means is that the concentration of the 
undesired species in the CSF in the ventricles will increase per Figure 2 such that 
shunt 19 flow 3c will be passing CSF outwardly, which now has a higher species con- 
centration. 

[0063] Secondly, since the ultrasound is indicated as passing through the su- 

10 perior surfaces of the cerebral hemispheres, we remind the reader that the arachnoid 
villi (not shown) will also be exposed. Thus, at least transitory opening of the villi 
may be achieved for enhanced outward flow of CSF into the blood, with the CSF car- 
rying the undesired species, of course. Included within the scope of the present inven- 
tion is opening of the arachnoid membrane or blood-brain-barrier (BBB), as described 
15 in our prior application (Ser. No. 10/612,171); however, herein any opening of the 
BBB may be for the purpose of allowing the undesired species to transit. It may also 
allow a drug to transit the BBB per the prior patent application regardless of whether 
undesired species transit the BBB. 

[0064] Examples of ultrasound (acoustic) exposures are taught in our prior 

20 application. Such exposures are also adequate for the invention herein. Specifically, 
the following information is directed to the power and frequency utilized in the prac- 
tice of the present invention. 

[0065] The inventive system utilizes relatively low power intensities or densi- 

ties as low as on the order of magnitude of diagnostic ultrasound imaging. Such low 
25 power densities, especially in non-CW modes, cause small temperature rises far, far 
lower than an ablation system wherein the temperature rise may be 50 to 100 degrees 
C above tissue ambient for at least a very short period. 

[0066] Low acoustic power densities are generally in the range of a few milli- 

watts per cm to 10 watts per cm . Depending on how long such an illumination is 
30 switched on, the tissue will be warmed. For short times (millisecond to a few seconds 
range ultrasound pulses), the lower power densities above will raise the tissue tem- 
perature less than a few degrees C during one such pulse, which will avoid tissue ther- 
mal-damage, known to happen around 43 degrees C and above. 
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[0067] In terms of frequency, most aspects of the invention will work over 

broad ranges. For example, any emission between about 1 hertz to 2.5 megahertz will 
penetrate the skull. As noted in our prior application (Ser. No. 10/612,171), cooling 
can be used at the higher frequencies, but in the sub-megahertz range, cooling would 
5 probably not be required (low duty cycle would keep things cool enough), whereas in 
the 2 to 5 megahertz range and above, it would be preferred. 

[0068] Both pulsed and continuous wave operation (CW operation) may be 

employed in the practice of the present invention. CW may be delivered for a finite 
ON period, typically from milliseconds to tens of seconds. We also include in the 

10 scope of the invention chirped operation and multitone or broadband operation 
(known in the ultrasound arts) as well as customized operation for a given patients 
skull/brain anatomical system. CW operation may also be arranged to be pseudo-CW 
operation in order to suppress cavitation, as is known to the art. Pseudo-CW means 
that the frequency varies with time somewhat so that inertial cavitation is suppressed. 

1 5 [0069] In general, any emission which avoids most or all of the following may 

provide benefit using the invention: (1) avoid more than a 5 degree temp rise in sig- 
nificant quantities of living brain cells to avoid necrosis or thermal cell death of any 
type, (2) avoid direct unaided (inertial) cavitation at least during CW pulses wherein 
the cavitation on-time will be very large and the damage accumulates quickly, and (3) 

20 avoid prolonged high peak acoustic pressures above 7 megapascals, especially in CW 
operation. 

[0070] A new element here, however, is that if the arachnoid villi outward 

flow is to be enhanced acoustically, it may be best to do this with an intermittent ex- 
posure such that between exposures the transitory opening effect is still present but 
25 the acoustic-streaming flow (which is directed inwardly) does not hinder the outward 
movement of CSF into the blood. For example, the beam could be turned on and off 
for repeated one minute periods each. 

[0071] So what we have taught is a means to enhance formation and/or trans- 

port of undesired neurodegenerative species ultimately out of the body. That en- 
30 hancement may be with or without a shunt or our taught port and may involve one or 
both of enhanced movement into CSF and/or into blood. By neurodegenerative spe- 
cies, the person skilled in this art will realize from our prior application (Ser. No. 
10/612,171) that such species may be reactants, products, by-products or intermedi- 
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ates of protein or prion-based deposit materials or the materials themselves. The point 
is that what is being removed is crippling the further increase in concentration of un- 
desired proteins or prion materials or is, most preferably, actually reducing such con- 
centrations in the brain and/or spinal cord. 
5 [0072] We also remind the person skilled in the art that the referenced art 

taught that the "shunt" may optionally incorporate an external (or internal) dialysis or 
filtering means such that some or all of the CSF can be reintroduced into the patient's 
body. 

[0073] Finally, we expect that acoustic illumination of the brain may also 

10 beneficially enhance the production of new CSF by illumination of one or more of the 
choroid plexuses, the vasculature of the subependymal region, or of the pia matter. 
These production sites are described in the above-referenced patents. As long as the 
pressure and/or flow of the CSF can be kept under control as by the use of the refer- 
enced shunt structures, this effect will only further dilute the undesired species. Thus, 
15 we expressly also include enhanced CSF production, alone or in combination with the 
other mechanisms taught herein, to be within the scope of the present invention. 
[0074] Summarizing, an apparatus and method are disclosed for providing 

therapy to a patient having, or who may potentially develop, a neurodegenerative dis- 
ease characterized by abnormal proteins or prions or related deposits. The apparatus 
20 comprises: 

[0075] (a) emitter means to deliver acoustic, ultrasonic or vibratory 

energy in, into, through, toward, from within or coupled-into a region of the patient's 
brain or spine which contains, or is in transportable communication with, cerebrospi- 
nal fluid (CSF) or blood capable of bearing or bearing a chemical or biological spe- 

25 cies, reactant, fragment, by-product or species related to the disease; 

[0076] (b) the emitter operable to at least one of: (1) enhance, promote 

or enable, directly or indirectly, the formation and/or transport of the species, reactant, 
fragment or byproduct which is at least ultimately transportable out of a brain or spine 
region and into a CSF space, lumen, cavity or bloodstream, (2) enhance the transport 

30 or mixing of the species within CSF and/or blood or across tissues or existing barriers 
and membranes, and (3) enhance or promote the increased production of fresh CSF or 
blood; 
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[0077] (c) at least one of the enhanced formation, transport, mixing or 

production contributing at least ultimately to some removal of the species from the 
body and/or at least some immediate or later reduction in concentration of the species 
in a portion of the body at least in part by using one or more natural paths, emitter- 
5 enhanced paths, drug-enhanced paths, surgical or artificial shunting means, port 
means, or internal or external dialysis or filtering means, thereby at least slowing or 
stopping a disease process; and 

[0078] (d) the patient optionally receiving a drug before, during or af- 

ter an operation of the emitter(s) to at least one of: (1) act or help act against a disease 

10 process or a contributing factor thereto, (2) promote the formation or transport of a 
species that is to be removed or is more easily removable than a natural species, (3) 
encourage or enable growth or regrowth of new or transplanted brain or stem cells or 
enhance functional brain or neural pathways, (4) encourage or enable the beneficial 
uptake, processing or interaction of a genetic medicament, and (5) minimize potential 

15 or expected side-effects of an emitter exposure or shunting or port procedure., at least 
one such drug acting at least one of independently of, in cooperation with, or syner- 
gistically with an acoustic exposure. 

[0079] The apparatus and method may accelerate or enable diffusional, perfu- 

sive or other mass-transport of species across a brain/CSF interface, brain/blood inter- 
20 face, CSF/blood interface, membrane, interface or blood-brain-barrier in any direc- 
tion. Alternatively, the apparatus may accelerate diffusional, perfusive or mass- 
transport of species or of CSF or of any CSF-contained species across the arachnoid 
villi or arachnoid membrane in any direction. 

[0080] The apparatus and method may provide acoustically driven stirring, 

25 streaming, perfusion or flow of blood in a blood flowpath/lumen or of CSF in a CSF 
cavity or lumen, the enhanced or initiated flow contributing to mass transport of a 
species in a direction useful for its natural or artificial removal from the body. 
[0081] The apparatus and method may operate in cooperation with or in sup- 

port of a shunt, a port, a filtration or dialysis means, or any means used to controllably 
30 extract or cleanse CSF or blood of a species having relevance to a neurodegenerative 
disease process. 

[0082] The apparatus and method may operate in at least one of the following 

manners: 
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[0083] (a) it provides or encourages, at least in part, at least some in- 

creased production of fresh or new CSF; 

[0084] (b) it allows for the use of a port rather than a shunt; 

[0085] (c) it allows for the shorter-period deployment of a shunt or 

port or the entire avoidance thereof; 

[0086] (d) it allows for a shunt or port to remove CSF or undesired 

species more quickly or more safely such as at a lower flow rate or at a more benign 
pressure; 

[0087] (e) it enhances the body's own removal rate for an undesired 

species at least temporarily; 

[0088] (f) it allows for the avoidance of the use of at least one of a 

shunt or port; 

[0089] (g) it provides ultrasound-assisted drug therapy supportive of 

the slowing or stopping of a neurodegenerative disease; 

[0090] (h) it treats Alzheimer's Disease or factors thought to lead 

thereto; 

[0091] (i) it increases transport of an undesired species or a species in- 

volved in a neurodegenerative disease process into the bloodstream or into CSF; and 
[0092] (j) it interferes with a disease pathway, whether physical, 

chemical, biological or genetic. 

[0093] In one embodiment, the emitter means may be located outside the body 

of the patient. In another embodiment, at least one emitter may be located outside the 
skull of the patient. In the latter case, therapeutic acoustic or vibratory energy is di- 
rected or passed through or across at least a portion of the patient's blood-brain bar- 
rier, arachnoid-villi, arachnoid membrane or skull bone. At least some of the thera- 
peutic acoustic or vibratory energy may open at least a portion of the blood-brain bar- 
rier, arachnoid-villi or arachnoid membrane, at least temporarily, for enhanced pas- 
sage at least one of inwards or outwards, of medicaments, drugs, byproducts of the 
deposition therapy process itself or of a disease species. Further, the therapeutic 
acoustic or vibratory energy is at least one of: (a) below the unaided cavitation thresh- 
old and therefore blood brain barrier opening via unaided cavitation mechanisms is 
largely avoided, (b) above the unaided cavitation threshold and therefore cavitation 
significantly aids the opening of the blood brain barrier, (c) above a reduced energy 
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level required to cavitate or excite an administered microbubble, microparticulate or 
other cavitation or excitation agent such that its vibrational motions significantly aids 
opening of the blood brain barrier, and (d) sufficient to enable or enhance transport of 
blood or a disease species across the arachnoid villi. 
5 [0094] In another embodiment, at least one emitter may be located inside the 

body of the patient. In this case, at least one emitter may be located inside a skull 
boundary or skull of the patient. Alternatively, at least one emitter may be located in a 
natural neurological lumen, cavity or passage adjacent to or within the brain or neuro- 
logical system and the emitter is capable of emitting or directing therapeutic energy 
10 into a surrounding, adjacent or nearby brain or neurological region. Yet alternatively, 
at least one emitter is located in or delivered into the skull via access through a crani- 
otomy, other skull borehole or opening, via any natural body lumen, through the vas- 
cular system or through a natural interior space or cavity. 

[0095] At least one emitter may be operated at least a portion of the time with 

15 at least one operating characteristic selected from the group consisting of continuous 
wave operation (CW), pulsed wave operation (PW), single-pulse operation, shaped- 
pulse operation, multipulse operation, pulse-train operation, broadband operation, nar- 
rowband operation, chirped operation, multitone operation, multi frequency operation, 
having a harmonic frequency, having a pre-determined waveform, having controlled 

20 duty-cycle operation, having a predetermined frequency component or spectrum, hav- 
ing a fundamental or primary frequency, having a variable frequency, having a prede- 
termined constant or variable amplitude, emitting a compressive and/or rarefaction 
wave, emitting a shear wave, or having a frequency useful for manipulating a micro- 
bubble, microparticle or contrast agent. 

25 [0096] The output from at least one emitter is at least one of focused, colli- 

mated, weakly focused, unfocused, diffused, diffuse, defocused, beamformed, steered 
or wiggled in any manner. In one embodiment, formation of the output from at least 
one emitter employs electronic phase-delays applied across subelements within one or 
more individual emitters or across different emitters such electronic beam-steering or 

30 beam-forming takes place. In another embodiment, formation of the output from at 
least one emitter employs mechanical shaping of an acoustic component of one or 
more individual emitters such that at least one the emitter utilizes a mechanically- 
shaped acoustic component for shaping acoustic emission from at least that emitter. 
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[0097] Multiple acoustic or vibration emitters may be employed in the prac- 

tice of the present invention, at least some of the emitters temporally capable of at 
least one of individual, simultaneous, sequential, interleaved, overlapping, and phase- 
delayed operation relative to at least one other emitter. In this connection, at least 
some emitters may be arranged in at least one of the following manners: 
[0098] (a) at least one of the emitters is one of mechanically defo- 

cused, mechanically collimated, mechanically weakly focused, mechanically focused, 
or mechanically diffused or diffuse and the multiple emitters together allow for 
greater total brain-volume coverage or skull-area coverage than that offered by a sin- 
gle the emitter; 

[0099] (b) the arrangement of (a) but wherein electronic phase-delay 

firing between at least two the emitters is also used for purposes of beam forming, 
steering, slewing or wiggling of emissions; 

[0100] (c) the arrangement of (a) or (b) wherein phase delays are ap- 

plied within at least one the emitter possessing at least two subelements such that at 
least one the emitter can internally provide some beam manipulation or slewing; 
[0101] (d) at least one the emitter is mounted in or to a receptacle, hole 

or locating mechanism in or on a headpiece designed to hold or position at least one 
emitter; 

[0102] (e) at least one the emitter can be attached to, mounted upon or 

located by the patient's headpiece in more than one possible position or angle relative 
to the skull; 

[0103] (f) at least one the emitter is mounted in, on or located by the 

patient's headpiece in response to known brain or neural therapy target positions as 
determined by a brain or neural image; 

[0104] (g) at least one the emitter is acoustically coupled into a pa- 

tient's brain or neurological region, with or without the aid of a headpiece or other 
emitter housing or locating means; and 

[0105] (h) at least one the emitter is acoustically coupled into the skull 

or a therapy target region using an intermediate acoustically conductive film, gel, 
paste, cream or liquid. 

[0106] At least one emitter may incorporate, be thermally coupled to, or be 

thermally managed or monitored by a cooling means, temperature control means or 
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temperature monitoring means which controls or monitors the temperature of at least 
one of (a) at least one emitter, (b) any portion of a patient's anatomy, (c) the tempera- 
ture or flow of a coolant, and (d) the temperature of an acoustic couplant material jux- 
taposed to an emitter. In this connection, at least one temperature of at least one por- 
5 tion of the patient's anatomy is monitored, deduced or projected and utilized in con- 
trolling, limiting, adjusting or setting a power delivery parameter of the system, 
manually or automatically. 

[0107] In yet a still further embodiment of the placement of the emitter(s), at 

least one emitter may be located inside the patient's skull, the emitter capable of emit- 

10 ting acoustic or vibration therapy energy into at least one selected adjacent or affected 
brain or neurological region, the emitter being at least one of: (a) an emitter which 
emits a fixed beam relative to itself, (b) an emitter which emits an electronically 
steerable beam, steerable relative to itself, (c) an emitter which can have its beam me- 
chanically steered or moved via physical movement of the emitter itself or of an inte- 

1 5 rior portion thereof, and (d) an emitter which emits a focused, weakly focused, colli- 
mated, defocused, unfocused diffused or diffuse emission pattern. 
[0108] The system may be sufficiently portable that it may be operated in at 

least one of: (a) at a patient's home, (b) at a clinic, (c) at a nursing home, (d) at a doc- 
tor's office, (e) at an out-patient facility, (f) next to a chair or bed in which the patient 

20 resides, (g) at a chosen hospital bedside, and (h) in a manner allowing the patient to 
view or hear music, television or video content and thus be simultaneously enter- 
tained. 

[0109] In the use of the apparatus of the present invention, at least one brain 

or neurological region may be chosen for a therapy exposure or session, or such an 
25 exposure or session may be designed, planned or monitored with the help of at least 
one of the following: 

[0110] (a) at least one radiological, diagnostic or functional image or 

graphic representation of the patient's brain, brain function, metabolism, neurology or 
neurological function or disease state; 
30 [01 1 1] (b) at least one statistical model or database based on a relevant 

patient or human population; 

[0112] (c) at least one lab-test or clinical test performed on the patient 

or on at least one patient's lab specimen, invasively or noninvasively; and 
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[0113] (d) at least one incidence of at least one of the above choosing, 

designing or monitoring methods taking place at least once before, during or after a 
therapy. 

[01 14] In connection with the foregoing, the image or graphical representation 

5 may be obtained using at least one of: positron-emission tomography (PET), single 
photon emission computed tomography (SPECT), functional positron emission tomo- 
graphy (fPET), magnetic resonance imaging (MRI), functional magnetic resonance 
imaging (fMRI), computed tomography (CT), computer aided tomography (CAT), X- 
Ray imaging, fluoroscopy, and ultrasound imaging (US) or using a spectroscopy 

10 technique based on one or more of these tools. 

[01 1 5] Also in connection with the foregoing, the statistical model or database 

may be one based on at least one of: (a) a database including living or deceased pa- 
tients, (b) a database including genetic tendencies to acquire the disease or of genetic 
test results, (c) a database including risk factors for the disease, (d) a database includ- 

15 ing lab-test or clinical-test results, (e) a database including data from the patient, (f) 
one or more radiological, diagnostic or functional image of at least one patient, and 
(g) any patient record or report. 

[0116] In the use of the apparatus of the present invention, a parameter of a 

given therapy session or a number of or parameter of further sessions to be undergone 

20 may be determined, at least in part, by the use of at least one lab-test or by a radio- 
logical, diagnostic or functional image or graphical representation which provides in- 
formation relating to the current state, a recent state or an anticipated state of the dis- 
ease in the patient. In this connection, at least one lab-test may involve the taking or 
observing of a sample or portion of bodily fluid or bodily tissue and the sample may 

25 be either non-invasively observed or may be physically taken from the patient at least 
once, at least temporarily, before, during or after a therapy. Further in this connection, 
at least one the lab-test may involve the observation, recording or measurement of a 
property or state of the patient's spinal fluid, blood, urine, skin, tissues, other bodily 
fluid or physiological parameter and the lab-test may be performed on the patient or 

30 on patient's sample at least once before, during or after a therapy invasively or nonin- 
vasively. 

[0117] In the use of the apparatus of the present invention, an abnormal pro- 

tein-related or prion-related disease affecting or expected to potentially affect the pa- 
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tient's brain or neurological system, directly or indirectly, may be diagnosed to possi- 
bly, likely or certainly be one or more of: Guam-Parkinsonism dementia complex, 
Dementia Pugilistica, Parkinson's Disease, adult Down Syndrome, Subacute Scleros- 
ing Panencephalitis, Pick's Disease, Corticobasal Degeneration, Progressive Supranu- 
5 clear Palsy, Amyotrophic Lateral Sclerosis/Parkinsonism Dementia Complex, Haller- 
vorden-Spatz Disease, Neurovisceral Lipid Storage Disease, Mediterranean Fever, 
Muckle- Wells Syndrome, Idiopathetic Myeloma, Amyloid Polyneuropathy, Amyloid 
Cardiomyopathy, Systemic Senile Amyloidosis, Hereditary Cerebral Hemorrhage 
with Amyloidosis, Alzheimer's Disease, Scrapie, Creutzfeldt- Jacob Disease, Fatal 

10 Familial Insomnia, Kuru, Gerstamnn-Straussler-Scheinker Syndrome, Medullary Car- 
cinoma of the Thyroid, Isolated Atrial Amyloid, Beta2-Microglobulin, Amyloid in di- 
alysis patients, Inclusion Body Myositis, Beta2-Amyloid deposits in muscle wasting 
disease, Islets of Langerhans Diabetes Type2 Insulinoma or the Polyglutamine dis- 
eases including Huntington's Disease, Kennedy's Disease, and all forms of Spi- 

1 5 nocerebellar Ataxia involving extended polyglutamine tracts. 

[0118] In a preferred embodiment, the disease is a form of Alzheimer's Dis- 

ease and at least one type of or quantity of undesired plaque or deposit is being 
formed or is expected to form. Specifically, a targeted plaque or plaque-forming proc- 
ess may be related to at least one of senile plaque and fibril plaque formation contrib- 

20 uting to a current or anticipated form of Alzheimer's disease. 

[0119] In the use of the apparatus of the present invention, at least one of a 

drug, medicament, vitamin, mineral or controlled dietary matter or content may be ei- 
ther (a) utilized in support of or in cooperation with at least one plaque or prion re- 
lated breakup-process, formation-interference process, or disease recovery process 

25 such that the total overall therapy delivered over one or more therapy sessions incor- 
porates the use of the drug, medicament, vitamin, mineral or dietary matter or content 
and the use of the acoustic or vibratory exposure therapy, with the drug, medicament, 
vitamin, mineral or controlled dietary matter or content and the acoustics or vibrations 
being used simultaneously, sequentially or both, or (b) employed, at least in part, to 

30 ameliorate the side effects of any acoustic or vibratory exposure itself, or (c) an anti- 
inflammatory. In this connection, at least one acoustic or vibratory therapy exposure, 
directly or indirectly, at least one of enhances, enables, accelerates, initiates or ex- 
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tends the action of the drug, medicament, vitamin, mineral or controlled dietary con- 
tent in terms of treatment rate or completeness of the extent of treatment benefit. 
[0120] The foregoing enablement, enhancement, initiation, extension or accel- 

eration is at least one of: (a) caused by the action of the acoustic or vibratory energy 
5 upon the at least one drug, medicament, vitamin, mineral or ingested controlled die- 
tary matter or content and (b) caused by the action of the acoustic or vibratory energy 
on the anatomy, body tissue or body fluids of the patient, thereby favorably preparing 
the anatomy, tissue or body fluid for subsequent and/or simultaneous exposure to the 
at least one drug, medicament, vitamin, mineral or controlled dietary matter or con- 
10 tent. 

[0121] The drug(s), medicament(s), vitamin(s), mineral(s) or controlled diet(s) 

may provide anti-inflammatory or anti-ischemic benefit. The drug(s), medicament(s), 
vitamin(s), mineral(s) or ingested dietary content(s), at least in part, may reach a brain 
or neurological region by passing through the blood-brain barrier (BBB), arachnoid 
15 membrane or arachnoid- villi, either unaided or in aided form, wherein the aid com- 
prises one of: 

[0122] (a) the use of at least one form of a drug, medicament, vitamin, 

mineral or controlled dietary ingested content known to chemically open the BBB, 
membrane or villi to itself or to the ingress of another therapeutic drug; 

20 [0123] (b) the use of the acoustic or vibratory energy to open the BBB, 

membrane or villi via cavitation, bubble oscillation, heating or any other mechanisms; 
[0124] (c) the use of the acoustic energy to drive, transport or diffuse 

the at least one drug, vitamin, mineral or controlled dietary ingested content through 
the BBB, membrane or villi without cavitation mechanisms predominating the driv- 

25 ing; • 

[0125] (d) the use of a combination of the at least one drug, vitamin, 

mineral or controlled dietary content opening the BBB, membrane or villi and also it- 
self delivering therapy to the brain or neurological regions of interest; and 
[0126] (e) the use of at least one drug, medicament, vitamin, mineral, 

30 ingested dietary content, acoustic energy or exposure or vibrational energy or expo- 
sure to either improve the flow of a CSF constituent into the blood or to open at least 
portions of the arachnoid-villi. 
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[0127] In an embodiment, the acoustic or vibratory exposure of at least some 

brain or neurological tissues accelerates or enables, directly or indirectly, the perfu- 
sion, diffusion, transport, or physical, chemical or biological therapeutic action of the 
drug(s), medicament(s), vitamin(s), mineral(s) or controlled ingested dietary matter or 
5 of a reactive species or product thereof. 

[0128] In another embodiment, acoustic streaming, acoustic radiation-pressure 

or acoustic-cavitation developed in or near the brain or neurological region by the 
acoustic or vibratory exposure may assist in transport, perfusion, diffusion, disburse- 
ment, delivery or distribution of the drug(s), medicament(s), vitamin(s), mineral(s) or 

10 controlled dietary ingested matter or of a subspecies, constituent or byproduct thereof. 
[0129] In yet another embodiment, the drug(s), medicament(s), vitamin(s), 

mineral(s) or controlled dietary matter may comprise or include at least a microbubble 
or microparticulate agent administered or ingested into the body, into the blood, into a 
tissue or bodily fluid or into a brain or neurological region. The agent may provide for 

15 enhanced or reduced power-threshold cavitation or bubble oscillation when under 
acoustic or vibratory illumination. The enhanced cavitation or oscillation at least mi- 
cromechanically and therapeutically may contribute to at least one of a plaque 
breakup, formation-interference, or disease-aiding therapy process. In this connection, 
the the microbubble or microparticulate may also act as a drug or medicament carrier 

20 or drug-bearing medium, with at least one therapeutic drug or medicament emanating 
from the microbubbles or microparticles at some point after administration or inges- 
tion into the body of the patient. The emanation may take place by natural leakage, 
diffusion, or release of drug from the microparticles or by acoustically excited release, 
diffusion or leakage from the particulates. 

25 [0130] In a still further embodiment, the drug(s), medicament(s), vitamin(s), 

mineral(s) or controlled dietary matter supporting the therapy, directly or indirectly, 
may include at least one of: 4-hydroxynonenal, acetylcholinesterase or acetylcholine 
modulators, l-amino-3,5-dimethyladamantane hydrochloride, acetyl- 1 -carnitine, al- 
pha 2-macroglobulin drugs, alpha-synuclein or synuclein modifiers or modulators, an- 

30 tibodies, anti -coagulants, anti-inflammatories, anti-ischemics, anti-oxidants, anti- 
sense drugs, apolipoprotein or apolipoprotein-gene modifiers or modulators, apomor- 
phine-based molecules, donepezil, aspirin, beta-secretase modifiers or modulators, 
biological reducing agents, celecoxib, 5-aminosalicyclic acid, chelation modulators or 
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agents, cholesterol modulators, cholinergic drugs, coenzyme Q10, tacrine- 
hydrochloride, cognition-enhancing drugs, cyclooxygenase-2 (COX-2) inhibitors, C- 
terminal tau inhibitors, diets controlling calories or fat, diets providing anti-oxidants, 
diets providing vitamins or minerals, domain ligands, donepezil, diazespam, drugs 
5 which affect protein kinase C pathways or tyrosine kinase pathways or phosphotyro- 
sine pathways, drugs which affect copper or zinc binding to clioquinol, drugs which 
modulate aluminum, zinc, copper, iron, fluoride or calcium species, estrogen, drugs 
which affect APP protein or mutant APP, drugs which affect any one of APOE or 
APOEe4 or any APOE allele, drugs which affect presenilin protein or presenilin 1, 

10 drugs which affect a proteolysis function, drugs which affect tau genes or tau muta- 
tions, drugs which affect the behavior of chromosome 17, drugs which reduce oxida- 
tive damage, drugs which reduce oxidative damage to RNA, drugs which reduce free 
radicals, estrogen-like drugs or estrogen-like replacement therapies (ERTs), drugs 
which treat the cholinergic system, rivastigmine tartrate, folate or folic acid modula- 

15 tors, galantamine, gamma-secretase drugs, gene delivery drugs, genetically engi- 
neered drugs, Ginkgo Biloba, glutamate modulators, homocysteine modulators, hor- 
mones, Hydrochloride, hyperzine A, H2O2 modulators, ibuprofen, immunomodulating 
drugs, indomethacin, inflammatory cytokines, insulin degrading enzyme IDE, iron 
modulators or modifiers, ketone drugs, kinesin-1 modulators, leteprinim potassium, 

20 lithium, M-CSF or macrophage colony stimulating factor, memantine, mimetics, 
monoclonal antibodies, matrix metalloproteinase (MMP) modulators, leteprinim- 
potassium, neurotrophic factors, neural growth factors (NGFs), notch protein drugs, 
non-steroidal anti-inflammatories (NTHES), nitric oxide modulators, parkin gene 
modulators or modifiers, peptides, plasmins, PP1 enzyme blockers, prednisone, prod- 

25 rugs, protease inhibitor gene drugs, protein-kinases, proteolytic antibodies, R- 
flurbiprofen, galantamine HBr, rivastigmine, serum nerve growth factor, rofecoxib, 
statins, stem-cells or stem-cell derived medicaments, steroids, tacrine, transplanted 
cells, transplanted cell constituents, transplanted genetic materials, transplanted body 
fluids or fluid constituents, triterpenoids, ubiquitin-C-hydrolase-Ll, vaccines, rofe- 

30 coxib, vitamins, Vitamin C, and Vitamin E, beta-amyloid modifiers or modulators, tau 
modifiers or modulators, vaccines, PYM50228, gamma-aminobutyric acid (GABA), 
GABA-like drugs, muscimol, benzodiazepines, Wnt, beta-catenin, HoxB4, and tal- 
saclidine. 
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[0131] The patient may at least one of be administered, ingest or take a drug, 

medicament or controlled dietary matter before, during or after at least one acoustic or 
vibratory exposure, the drug or medicament reaching a tissue to be treated, directly or 
indirectly, before, during or after an exposure to the acoustic or vibratory energy. 
5 [0132] The drug(s), medicament(s), vitamin(s), mineral(s) or controlled die- 

tary matter or content may be used for at least one of: (a) to provide, enable, initiate, 
extend or accelerate at least one plaque, protein or prion breakup process, formation- 
interference process, or disease recovery process and (b) to ameliorate a side-effect of 
the acoustic or vibratory exposure. The drug(s), medicament(s), vitamin(s), mineral(s) 

10 or controlled dietary matter or content may be administered, ingested, taken-in, thera- 
peutically delivered, provided, prescribed or recommended to the patient. 
[0133] In this connection, the administration or intake may be via (a) oral in- 

gestion by eating or drinking, (b) nasal or oral inhalation, (c) injection or introduction 
anywhere into the body of the patient, either percutaneously, transdermally or via a 

1 5 natural orifice (d) metered or controlled release from outside or inside the body of the 
patient, (e) via a skin-patch, (f) via a catheter or port, or (g) via the delivery of genetic 
or cellular materials from outside the body. 

[0134] Further, the administration, provision or intake may be via metering or 

controlled release from a pump, injector or other flow, flow-direction, or pressure- 

20 controlled source located anywhere outside or inside the body of the patient. 

[0135] In an embodiment of the use of the apparatus and method of the pre- 

sent invention, the acoustic or vibratory exposure may provide, initiate, extend, enable 
or accelerate to a useful degree the rate or extent of at least one the breakup, interfer- 
ence or aiding process via mainly acoustic-driven mechanisms without the required 

25 use of medicaments, vitamins, minerals or controlled dietary ingested matter for the 
providing, enabling or acceleration. 

[0136] In an embodiment of the use of the apparatus and method of the pre- 

sent invention, at least one acoustic or vibratory exposure is arranged or chosen to 
utilize at least one acoustic or vibratory wavelength which bears a calculatable or his- 
30 tological relationship to a characteristic dimension of a plaque, fibril or prion-related 
deposit or defect. The choosing may cause a desirable mechanical interaction between 
the plaque, fibril, nodule or defect and the acoustic or vibratory waves, thereby mi- 
cromechanically contributing to at least one of the breakup, interference, and aiding 
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processes. In this connection, the characteristic dimension is approximately that of a 
representative plaque, prion, protein, fibril, nodule, defect or deposit dimension. 
[0137] In an embodiment of the present invention, a cooling or heat-exchange 

means may be provided that is in thermal communication with at least one of: (a) an 
5 emitter, (b) any of the anatomy of the patient, and (c) the skull of the patient, and heat 
flows directly or indirectly either to or from the cooling or heat-exchange means to or 
from at least one of an emitter, a patient's anatomy or a patient's skull. 
[0138] Such cooling or heat-exchange means may provide for: (a) controlling 

or limiting the temperature of at least one emitter, directly or indirectly, (b) control- 
10 ling or limiting the temperature of at least a portion of the patient's anatomy or of the 
skull of the patient, directly or indirectly, or (c) the use of higher acoustic powers than 
would otherwise be possible without use of the cooling or heat-exchange means, 
while maintaining safe maximum patient temperatures. 

[0139] The apparatus of the present invention may further include at least one 

15 of: (a) a cooling or heat-exchange means for transferring heat to or from at least one 
emitter, from a portion of the patient's anatomy, or from the skull of the patient and 
the operation of an included cooling or heat-exchange means may be in response or in 
support of the operation of at least one emitter or to temperatures caused thereby in 
the skull or anatomy, and (b) a drug, medicament, vitamin or mineral delivery means 
20 providing a drug, medicament, vitamin or mineral in support of at least one plaque, 
protein or prion breakup process, formation-interference process, or disease therapy 
processes, the drug, medicament, vitamin or mineral being delivered to the patient re- 
sponsive to at least one of a flow control, a pressure control, a dosage control, a 
blood-concentration control, a sensor, a software or firmware program, a system con- 
25 trol setting, a sensor, a timer, a real-time or individual-use lab-test or test-sampling, 
and a practitioner's direction. 

[0140] In the apparatus and method of the present invention, at least one emit- 

ter's output may be mechanically scanned relative to the patient's brain, either by pa- 
tient movement, system movement, emitter movement or emitter relocation on the 
30 headgear or a combination thereof. 

[0141] The apparatus may further include a removable helmet, head-band or 

other juxtaposed or head-attached structure for securement to or juxtaposition to the 
head of the patient. The helmet or structure may incorporate or provide mounting, lo- 
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eating or positioning means for at least one emitter, the helmet/structure or emitter(s) 
therein or thereon becoming acoustically coupled to the patient, the coupling being 
achieved into or through the patient's scalp or skull, thereby allowing delivery of 
acoustics into the patient. 
5 [0142] In this connection, the patient's head is at least partially in, enclosed by 

or surrounded by the helmet, head-band or head-attachment structure containing, sup- 
porting, locating or positioning at least one emitter. The structure may be at least par- 
tially supported by the apparatus yet also being mounted to or at least placed near or 
on the patient's head in order to perform the therapy. 
1 0 [0143] Further in this connection, the patient's head may be in a helmet, head- 

band or head-attachment structure containing or having attached thereto or thereon at 
least one emitter, the structure having one or more of an umbilical, cable or coolant 
lumen which connects or is connectable to the system. 

[0144] The apparatus may further include acoustic coupling means for cou- 

1 5 pling output from at least one emitter directly or indirectly into a tissue or body fluid 
of the brain or neurological system. The acoustic coupling means may utilize at least 
one of (a) an interposed liquid, gel, paste, cream, emulsion or acoustic-standoff, (b) an 
interposed inflatable fillable or soakable bag, membrane or sponge material, (c) an in- 
terposed acoustically water-like material. In this connection, the acoustic coupling 

20 means may also provide some skull size or shape adaptability for various-sized or 
shaped patient's heads for a given patient or from patient to patient. 
[0145] In the apparatus and method of the present invention, operational set- 

up or compensation may be made for at least one of the following variables or 
changes: (a) variable skull thickness or shape from location to location on a given 

25 skull, or variable skull thickness or shape from patient-to-patient, (b) a variable skull, 
scalp or emitter temperature from location to location or at a single location over time, 
(c) a change in a relevant or representative brain or neurological temperature, (d) a 
change in a local or a nearby temperature in a general region of diseased or treated 
brain or neurological tissue, (e) a change in the result of an invasive or noninvasive 

30 lab-test monitoring a variable related to a state of the disease or to a state of a plaque- 
burden, (f) a change in a metabolic or physiological instrument reading or patient- 
monitor, (g) a change in the patient's comfort level, (h) a change or variation in the 
acoustic velocity, attenuation or dimension of a patient's skull, skin, brain or neuro- 
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logical tissue or plaque, (i) a change or variation in detected brain-tissue perfusion or 
in cerebral lumen blood-flow, (j) a change in the cavitation or oscillation behavior of 
a microbubble or microparticulate, (k) a change in an actual or desired concentration 
or of a delivery parameter of a drug, (1) a change in an actual or desired acoustic 
5 power to be delivered, (m) a change in the actual or desired concentration of a species 
of interest in a blood, urine, skin or spinal fluid test or ongoing sampling, (n) a change 
in a brain radiological or functional image or graphical representation, (o) a change in 
the amount of, nature of or presence of undesired side-effects being experienced or 
detected or anticipated, (p) a change in blood pressure or cerebrospinal fluid pressure, 

10 (q) a change in a state of inflammation whether due to the disease or the acoustics 
themselves, (r) a change in any brain function, (s) changes in locations or concentra- 
tions of plaque, fibrils or nodules within a single patient over time or from patient to 
patient, and (t) direction provided by software, firmware or by an operator or overseer 
of the system, regardless of whether any one of these is locally or remotely located. 

15 [0146] In the apparatus and method of the present invention, acoustic or vibra- 

tory energy may also be utilized to diagnostically probe or measure a characteristic of 
the brain, skull, neurological system, disease state, physiology or temperature of the 
patient or operation of an emitter, the characteristic useful to set up, control or insure 
safe or efficient operation of the system. 

20 [0147] The acoustic or vibratory emitter(s) may comprise an ultrasonic, acous- 

tic or vibratory element which is electrically, electrostatically, magnetically, magne- 
tostrictively, electromagnetically or optically driven or wherein the emitter is an 
acoustic output port coupled to an acoustic waveguide. The acoustic or vibration emit- 
ters) may be coupled, directly or indirectly, into the patient's brain or neurological 

25 system through at least one of an upper or lower jaw, neck or spine of the patient. 



[0148] Further, the acoustic or vibratory coupling means may include: 

[0149] (a) a shaved head or a head with reduced hair quantity; 

[0150] (b) wetted hair using any hair-wetting material or a wetted 

scalp using any scalp-wetting material; 
30 [01 51] (c) wetted or gel-coated emitter or emitter portions; 

[0152] (d) inflated or filled expandable acoustically-conductive bags, 



membranes or standoffs; 
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[0153] (e) provision of a saturatable or soakable material which acts as 

an acoustically transparent standoff or coupler in the soaked state; 
[0154] (f) provision of a flexible or stretchable acoustically-transparent 

skullcap which is wettable or which promotes acoustically coupling on at least one 
inner or outer surface; 

[0155] (g) provision of a flexible or stretchable skullcap which serves 

to control the patient's hair; 

[0156] (h) flow or placement of an acoustically conductive liquid in an 

emitter/skull interface region; 

[0157] (i) flow or placement of an acoustically conductive coolant or 

other heat transfer media in an emitter/skull interface region; and 
[0158] (j) flow or placement of an acoustically conductive gel or paste 

in an emitter/skull interface region. 

[0159] In the apparatus and method of the present invention, at least a portion 

of one plaque, protein or prion containing deposit, nodule or body may undergo at 
least one of shear, compressional or tensile-distortion or stress or may be excited into 
a vibratory mode by an acoustic or vibratory emission having a wavelength chosen to 
bear a relationship to a characteristic dimension of at least one of the deposit, nodule 
or body, the distortion, stress or vibratory behavior favorably contributing to at least 
one of the therapeutic breakup, interference, and aiding process. 

[0160] At least one plaque, protein or prion-containing deposit, nodule or 

body may be, at least in part, one of spatially distributed, diffusely distributed, aggre- 
gated, agglomerated, intracellularly situated, extracellularly situated, fibril-like, 
plaque-like, may have a microscopic sheet structure or may be directly or indirectly 
associated with cognitive losses. 

[0161] The acoustic or vibrational excitations in combination with an optional 

drug may provide a disease-therapy process in order to ultimately achieve at least one 
of: (a) enhanced perfusion, diffusion, transport or distribution of blood or cerebrospi- 
nal fluid or fluid constituents including disease species, (b) enhanced perfusion, diffu- 
sion, transport or distribution of a drug or medicament, (c) enhanced perfusion, diffu- 
sion, transport or distribution of a functional signaling chemical or species, (d) en- 
hanced cognitive function, (e) enhanced transport of a plaque, prion or deposit break- 
down product or related debris, (f) enhanced perfusion, diffusion, transport or distri- 
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bution of a medicament incorporating stem cells, living cells, or byproducts or deriva- 
tives of cells, whether natural cells or genetically manipulated cells, and (g) delivery 
or distribution of dead or living cells or cell constituents or derivatives serving as a 
vaccine. 

5 [0162] At least one of the following may be employed: (a) the acoustic or vi- 

bratory exposure may contribute to enhanced cognitive function or a decrease in the 
rate of cognitive loss, and (b) the acoustic or vibratory exposure combined with the 
sequential or simultaneous use of a drug, medicament or controlled dietary intake 
both may contribute in at least some manner to enhanced cognitive function or a de- 

1 0 crease in the rate of cognitive loss, regardless of whether the acoustic or vibratory en- 
ergy provides, enables or accelerates the action of the drug, medicament or dietary 
content. In this connection, the acoustic or vibratory energy may provide, enable, ac- 
celerate or initiate a beneficial action of at least one drug, medicament or dietary con- 
tent, either directly or indirectly. 

15 [0163] The apparatus and method of the present invention may cause the con- 

centration or activity of a chemical, genetic, cellular or biological material, reactant, 
product or byproduct which plays a damaging role or is involved in the damage se- 
quence or chain of events of the neurodegenerative disease to be at least partly re- 
duced, partly inactivated, chemically tied up or rendered inactive such that the rate of 

20 neural damage is slowed or stopped. In this connection, the activity or concentration 
may be reduced, tied up or made inactive accompanied by its ultimate removal from 
the body with the help of a natural body process, possibly acoustically enhanced, in- 
cluding at least one of: (a) brain metabolism, (b) brain perfusion or circulation of 
blood, (c) cerebrospinal fluid production or circulation, and (d) body excretion as 

25 waste. The acoustic or vibratory exposure may facilitate or accelerate the subsequent 
removal in any manner. 

[0164] In the apparatus and method of the present invention, the patient may 

be subjected to at least one of the following: 

[0165] (a) receive an initial lab-test, imaging session, diagnostic ses- 

30 sion or other exam or test in order to stage the disease or to understand the disease po- 
tential; 

[0166] (b) receive a plaque, protein or prion material-breakup, forma- 

tion-interference or disease-aiding therapy over a period of one or more sessions; 
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[0167] (c) receive a combination of at least two of breakup, interfer- 

ence or aiding therapies over a period of one or more sessions; 

[0168] (d) receive at least one each of the breakup, interference, and 

aiding therapy in at least one session; 

[0169] (e) receive at least one each of the breakup, interference, and 

aiding therapy over a period of two or more sessions; 

[0170] (f) have a body fluid or tissue sample taken before, during or 

after at least one therapy session; 

[0171] (g) have a body fluid or tissue analyzed or monitored invasively 

or noninvasively, before, during or after at least one therapy session; and 
[0172] (h) undergo functional imaging or cognitive testing. 

[0173] Cooling or heat-exchange may be employed to maintain, limit or con- 

trol a temperature related to the patient's anatomy or to the therapy delivery means, 
regardless of whether the system is aware of the actual temperature present or tem- 
perature being controlled. 

[0174] A wired, wireless, digital, analog, telephony, data, fiberoptic, video or 

network connection may be used for interaction with the therapy apparatus or patient 
from a distance or from a remote location. 

[0175] In the apparatus and method of the present invention, multiple emitters 

may be employed, each primarily treating at least some unique emitter-assigned brain 
or neurological system region or subregion. Multiple emitters may be employed and 
there may a significant overlap in the treated or treatable regions or subregions ad- 
dressable by the emitters. Multiple emitters may be employed in any manner and op- 
erated sequentially. Multiple emitters may be employed in any manner and operated 
simultaneously. Multiple emitters may be employed in any manner and at least two 
may be operated with controlled phase angle delays relative to each other. At least 
one emitter may comprise multiple acoustic subelements. At least one emitter may 
steer or shape emissions, at least in part, using a mechanically shaped acoustic com- 
ponent. At least one emitter may be moved among at least two different possible 
mountable positions or angles over a period of one or more therapies. At least one 
emitter may mate with electrical or coolant connectors predisposed in the helmet or 
headgear. At least one emitter structure may also serve to form the structure of the 
helmet itself. The helmet or headgear or emitter housing or holder may be, at least in 
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part, directly made from material that is capable of emitting or receiving acoustic en- 
ergy. The helmet or headgear may be mechanically mated to the patient during opera- 
tion. The patient may rest or place his/her head juxtaposed against or to a pillow-like 
entity that holds an emitter. The headgear, helmet or pillow structure holding at least 
5 one emitter may also incorporate a thermal control means during operation. An emit- 
ter may be chosen for its frequency or penetration ability. An emitter may be chosen 
for its fit to the helmet or to the patient. The patient may sit, recline or lie down during 
the therapy. The patient may be entertained with audio and/or video content during 
the therapy. The patient may undergo therapy using a portable or semiportable sys- 

10 tern. The patient may undergo therapy at home, at a clinic, at a doctor's office, at an 
outpatient office, at a hospital or at a nursing home. The patient may intake a drug, 
medicament, controlled dietary content or therapeutic genetic or cellular substance be- 
fore, during or after at least one therapy session, both the emissions and the drug con- 
tributing individually or cooperatively, to therapeutic benefit. Comfort or adjustability 

15 may be provided by an intervening acoustic standoff that is shapeable, the emitters 
passing their emissions through the standoff, the shapability adaptable to the patient's 
head. A shapeable acoustic standoff may serve as a conforming pillow for patient 
comfort or for improved acoustic coupling. A patient acoustic coupling means may 
incorporate a thermal control feature. An emitter itself may incorporate a connector or 

20 a thermal control means. 

[0176] The acoustic or vibratory exposure may be of intensities or powers 

which allow for prolonged exposure or multiple exposures of the patient's brain or 
neurological system without accumulating unacceptable acoustically-induced perma- 
nent damage to neurologically significant portions of the patient's anatomy, tissues or 

25 fluids. Further, the acoustic or vibratory exposure may be of intensities or powers 
such that the accumulated time at temperature of treated brain regions is below that 
which would cause significant permanent thermal damage to healthy cells. 
[0177] The ultrasonic or vibratory power per unit area may be between 5 

milliwatts per square centimeter and 10 watts per square centimeter. In this connec- 

30 tion, at least one of following may be carried out: 

[0178] (a) at least one frequency between 1 hertz and 2 megahertz may 

be employed with or without cooling or heat-exchange; 
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[0179] (b) at least one frequency of between 2 megahertz and 5 mega- 

hertz may be employed with cooling or heat-exchange; 

[0180] (c) the temperature rise in a portion of the patient's tissue or 

bodily fluid may be limited to 5 degrees centigrade or less; 
5 [0181] (d) the duty cycle of the acoustic power may be set between 10 

and 25% on-time; and 

[0182] (e) healthy tissues may be spared permanent unacceptable ther- 

mal or acoustic damage. 

[0183] At least one acoustic emitter may be inside the skull of the patient or in 

10 an interior location of the patient's brain or neurological system and acoustic or vibra- 
tory energy emanates in at least one direction generally outward toward a patient's 
scalp or toward a skinline. 

[0184] Any emitter energy beam-forming or beam-steering may be done at 

least for the purpose of achieving increased or more uniform coverage of targeted or 

1 5 targetable brain or neurological regions. 

[0185] The disease or incipient disease being treated may be, at least in part, 

resident in any of the following brain or neurological tissues: hippocampus, entorhinal 
cortex, cerebral cortex, posterior cingulated cortex, neocortex, allocortical regions, 
basal forebrain, or cerebellar tissues. 

20 [0186] At least some of the acoustic or vibratory energy may be capable of 

providing, enabling, accelerating or initiating a plaque, prion or protein containing 
breakup-process, interference-process or disease-aiding process, the acoustic or vibra- 
tory therapy process itself not requiring a drug, medicament or controlled dietary con- 
tent to proceed at a useful pace or to a useful extent. In this connection, the breakup, 

25 interference or aiding process may enhance patient cognition at least after some time 
has passed. 

[0187] A drug, medicament or controlled dietary content may be used to com- 

fort the patient or to relieve existing or potential side-effects of an acoustic or vibra- 
tory exposure, regardless of whether it contributes to the therapy itself. 
30 [0188] In accordance with an aspect of the present invention, cognition loss 

may be at least slowed, stopped or reversed at least after some time has passed. 
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[0189] The primary physical components of the apparatus may include a con- 

sole or control box, a headpiece incorporating at least one emitter, and at least one 
connecting or connectable cable or lumen connecting the console and the headpiece. 
[0190] A bodily fluid such as blood or cerebrospinal fluid may be manipulated 

5 in any manner in cooperation with at least one the acoustic or vibratory exposure or 
by the exposure, the combined exposure and manipulation having at least one of addi- 
tive, extending or acceleration-of-therapy effects. 

[0191] In accordance with an aspect of the present invention, a method for the 

therapeutic treatment of abnormal protein-related or prion-related diseases of a human 
10 patient's brain or neurological system comprises: 

[0192] (a) coupling at least one acoustic or vibratory emitter into a pa- 

tient's brain or neurological system or portion thereof; and 

[0193] (b) exciting the emitter to emit acoustic or vibrational energy 

with a desired characteristic directly or indirectly into or through the brain or neuro- 
1 5 logical system or portion thereof, the emitted energy designed to provide, enable, ac- 
celerate or initiate at least one of the following therapy processes in cooperation with 
the optional use of a drug: 

[0194] (1) physical breakup, breakdown, erosion, dispersion, 

disentanglement, de-aggregation, redistribution, dissolution, de-agglomeration, de- 

20 amalgamation or permeation of at least some disease-related deposits, nodules or bod- 
ies thereby improving the transport of a disease species out of the body by at least one 
of a shunt, a port, a natural bodily process, an energy-enhanced natural bodily proc- 
ess, natural or enhanced bloodflow, or by natural or enhanced CSF flow, 
[0195] (2) at least temporary opening of the blood-brain-barrier 

25 (BBB) or arachnoid-villi for the purpose of enabling or improving the transport of a 
disease related species out of the body by any means including artificial shunt or port 
means and enhanced arachnoid-villi flow, 

[0196] (3) acoustic or vibrational stirring or mixing of blood or 

cerebrospinal fluid for the purpose of enabling or improving the transport of a disease 
30 related species out of the body by any means including artificial shunt or port means 
or any natural bodily means; 

[0197] (4) enhancing the transport of a disease-related species 

by enhancing or enabling CSF or bloodflow via acoustic streaming effects or by 
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acoustic exposure causing at least temporary increases in membrane or tissue perme- 
abilities, and 

[0198] (5) drug-aided attack upon the deposits, nodules or bod- 

ies wherein the acoustic energy at least one of (i) aids in transporting the drug, (ii) ac- 
5 tivates the drug, (iii) enhances the benefit delivered by the drug, (iv) enhances the rate 
or extent of attack of the drug upon the deposits, nodules or bodies, and (v) has accel- 
erated or extended benefit because of the cooperative action of the drug. 
[0199] In the foregoing method, a drug, medicament or controlled dietary con- 

tent may optionally be administered to enhance therapy effectiveness or patient com- 

10 fort, independently or in cooperation with the emitted energy. In this connection, the 
drug, medicament or dietary content which is administered may be at least one of: (a) 
known to provide useful therapy even without the acoustic emissions present, and (b) 
requires acoustic emissions to directly or indirectly cause the drug to be of therapeutic 
benefit. Further in this connection, an administered drug, medicament or dietary con- 

15 tent may have its therapeutic contribution enabled, enhanced, initiated, accelerated or 
extended due to an effect, latent effect or side-effect of at least one acoustic exposure. 
[0200] In the foregoing method, the acoustic emissions may be unfocused, 

weakly focused, diffused, diffuse, collimated or overlapping spatially or temporally. 
[0201] Also in the foregoing method, the drug may also serve as an imaging 

20 contrast agent or serves to minimize an undesirable side-effect of the acoustic expo- 
sure. 

[0202] Further in the foregoing method, acoustic measurements or imaging 

may be practiced in support of the therapy, regardless of whether any of the therapy 
emitters are also used for the measurements or imaging. 

25 [0203] Still further in the foregoing method, blood or cerebrospinal fluid may 

be otherwise manipulated in cooperation with the emission therapy, the manipulation 
comprising at least temporary shunting of blood or cerebrospinal fluid. 
[0204] In accordance with another aspect of the present invention, a method 

for providing therapy to a patient having, or who may potentially develop, a neurode- 

30 generative disease characterized by abnormal proteins or prions or related deposits 
comprises: 

[0205] (a) delivering acoustic, ultrasonic or vibratory energy in, into, 

through, toward, from within or coupled-into a region of the patient's brain or spine 
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which contains, or is in transportable communication with, cerebrospinal fluid (CSF) 
or blood capable of bearing or bearing a chemical or biological species, reactant, 
fragment, by-product or species related to the disease; 

[0206] (b) the emitter operable to at least one of: (1) enhancing, pro- 

5 moting or enabling, directly or indirectly, the formation and/or transport of the spe- 
cies, reactant, fragment or byproduct which is at least ultimately transportable out of a 
brain or spine region and into a CSF space, lumen, cavity or bloodstream, (2) enhanc- 
ing the transport or mixing of the species within CSF and/or blood or across tissues or 
existing barriers and membranes, and (3) enhancing or promoting the increased pro- 

1 0 duction of fresh CSF or blood; 

[0207] (c) the enhanced formation, transport, mixing and/or production 

contributing at least ultimately to some removal of the species from the body and/or at 
least some immediate or later reduction in concentration of the species in a portion of 
the body at least in part by using one or more natural paths, emitter-enhanced paths, 

15 drug-enhanced paths, surgical or artificial shunting means, port means, or internal or 
external dialysis or filtering means, thereby at least slowing or stopping a disease 
process; and 

[0208] (d) the patient optionally receiving a drug before, during or af- 

ter an operation of the emitter(s) to at least one of: (1) act or help act against a disease 

20 process or a contributing factor thereto, (2) promote the formation or transport of a 
species that is to be removed or is more easily removable than a natural species, (3) 
encourage or enable growth or regrowth of new or transplanted brain or stem cells or 
enhance functional brain or neural pathways, (4) encourage or enable the beneficial 
uptake, processing or interaction of a genetic medicament, and (5) minimize potential 

25 or expected side-effects of an emitter exposure or shunting or port procedure., at least 
one such drug acting at least one of independently of, in cooperation with, or syner- 
gistically with an acoustic exposure. 

[0209] In accordance with yet another aspect of the present invention, a 

method of at least temporarily slowing, stopping or avoiding a patient's cognitive 
30 losses associated with a neural deposition disease is provided. The method comprises 
administration of acoustic or vibrational energy directly or indirectly into affected or 
potentially affected patient anatomy portions thereby causing at least one of: (i) 
acoustically enhanced or enabled beneficial transport of a disease-related species into, 
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to, through or out of a CSF or blood transport path, (ii) acoustically enhanced or en- 
abled beneficial transport of a disease-related species into, to, through or out of a ven- 
tricle, bodily lumen, bodily organ, shunt, port or artificial fluid extraction means, (iii) 
acoustically enhanced or enabled beneficial transport of a disease-related species 
5 across a blood-brain-barrier (BBB), arachnoid-villi, or across any membrane or tissue, 
and (iv) acoustically enhanced or enabled beneficial increases in the bodily produc- 
tion of fresh CSF. 

[0210] In the foregoing method, at least one of the following is practiced: 

[0211] (a) imaging diagnostics in support of at least one the therapy 

1 0 treatment; 

[0212] (b) performance of a lab or clinical test upon the patient or 

his/her body or bodily specimens in support of at least one the therapy treatment; 
[0213] (c) cognitive testing or grading in support of at least one the 

therapy treatment; 

15 [0214] (d) delivery of a drug or medicament to the patient in any form, 

the drug acting independently or in cooperation with the acoustic or vibratory therapy; 
[0215] (e) vascular delivery of an acoustic or energy emitter or energy 

source: 

[0216] (1) through-skull or skull borehole delivery of acoustic 

20 energy or energy source, 

[021 7] (2) CSF or blood removal, temporary or otherwise, or 

[0218] (3) CSF or blood filtering or dialysis performed in or 

outside of the body; 

[0219] (f) at-home, out-patient, doctors office or clinical delivery of at 

25 least one therapy session; and 

[0220] (g) one or more therapy sessions regardless of how many visits 

that requires of the patient, if any. 
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